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(54) PHOTOLYTIC DEVICE 

(57)Abstract: 

PURPOSE: To provide a photolytic device which can prevent the 
deterioration of the transparency of a window due to precipitation 
of a reaction product. 

CONSTITUTION: A title photolytic device causes a reaction of 
reaction gas by casting light from a light source 6 on reaction gas 
introduced into a reaction chamber 1 through a transparent window 
5. A heater 8 consisting of a nichrome line or a sheathed wire 
heater is provided in proximity to the window 5. 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Photolysis equipment characterized by having approached said light transmission aperture and 
establishing a heating means in photolysis equipment which makes photoreaction of said reactant -gas start 
by irradiating light from the light source through a light transmission aperture at reactant gas introduced in 
a reaction chamber. 

[Claim 2] Photolysis equipment according to claim 1 with which said heating means is characterized by 
being a nichrome wire or a sheath heater. 

[Claim 3] Photolysis equipment according to claim 1 or 2 with which an optical attenuation factor 
attenuated with said heating means by light from said light source is characterized by being 50% or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the photolysis equipment which decomposes 

reactant gas in photochemistry about photolysis equipment. 

[0002] 

[Description of the Prior Art] Photolysis equipment as shows reactant gas to drawing 2 as photolysis 
equipment disassembled in photochemistry and continuously is known. This photolysis equipment has the 
reaction chamber 1, and the reactant gas by which a photolysis is carried out passes along a charging line 
10 and a gas inlet 2 from a reactant gas source of supply {unHllustrating), and is drawn into said reaction 
chamber 1. On the other hand, ultraviolet radiation is irradiated from the ultraviolet ray lamp 6 formed in 
the exterior of a container 11, and this ultraviolet radiation is irradiated into said reaction chamber 1 
through the light transmission aperture 5 prepared in bottom wall 11c of a container 11. And the resultant 
with which the reactant gas introduced into the reaction chamber 1 was generated by ultraviolet radiation 
by the lifting and this photolysis in the photolysis is drawn from the gas derivation opening 7. 
[0003] In addition, supply or a halt into the reaction chamber 1 of reactant gas is performed by opening or 
blockading the open clausilium 3 prepared in the gas supply piping 10, and the supply flow rate of reactant 
gas is adjusted by the gas regulator 4 formed in the gas supply piping 10. 
[0004] 

[Problem(s) to be Solved by the Invention] The conventional photolysis equipment mentioned above is 
used, for example, it is phosphoretted hydrogen gas PH 3. If a photolysis is performed, the photoreaction 
which becomes 4PH3 ->P4+6H2 will arise. However, this P4 Since it is easy to solidify vapor pressure low, 
it deposits in the inside of the light transmission aperture 5, and a part of ultraviolet radiation irradiated 
[ into a reaction chamber 1 ] with this sludge is absorbed or reflected. Therefore, since the light 
transmittance of the light transmission aperture 5 fell and advance of the photolysis reaction of reactant 
gas was controlled, it was necessary to remove the sludge which deposited in the light transmission 
aperture, or to exchange a light transmission aperture, and there was a problem that the target resultant 
was continuously ungenerable. 

[0005] This invention aims at offering the photolysis equipment which can prevent decline in the light 
transmittance of the light transmission aperture produced when a resultant deposits to a light transmission 
aperture. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, in photolysis equipment which makes photoreaction of said reactant gas start, photolysis 
equipment characterized by having approached said light transmission aperture and establishing a heating 
means is offered by irradiating light from the light source through a light transmission aperture at reactant 
gas introduced in a reaction chamber. 

[0007] Since according to photolysis equipment of this invention a light transmission aperture is 
approached and a heating means is established, a light transmission aperture is heated and it can prevent 
that a resultant tends to deposit in the light transmission aperture by this. Moreover, even if a resultant 
deposits in the light transmission aperture, this sludge can be made to evaporate with heat from a heating 
means. Consequently, since decline in light transmittance of a light transmission aperture by deposit of a 
resultant is prevented and light of predetermined strength continues being irradiated into a reaction 
chamber, photoreaction advances smoothly and can generate the target resultant continuously. 
[0008] In photolysis equipment of this invention, a heating means may be established near the reaction 
chamber inside of a light transmission aperture, and may be established near the reaction chamber outside 
of a light transmission aperture. When a heating means is established near the reaction chamber inside of a 



light transmission aperture, since a field where a- resultant of a light transmission aperture deposits can be • 
heated directly, small energy is sufficient. On the other hand, wh$n &>he?ting means is established near the 
reaction chamber outside of a light transmission aperture, since a heating means carries out deterioration 
etc. neither with reactant gas nor a resultant, it excels in respect of endurance. 

[0009] Moreover, although a heating means can be used if a light transmission aperture can be heated at a 
suitable temperature, it is desirable to use a nichrome wire or a sheath heater. It is because a nichrome 
wire is the cheapest, it excels in a point which is easy to come to hand, and a sheath heater is easy to 
come to hand and it excels in respect of corrosion resistance. 

[0010] In photolysis equipment of this invention, it is desirable to make into 50% or less an optical 
attenuation factor attenuated for light from the light source by the heating means (electric shielding by 
nichrome wire or sheath heater) itself. It is because it sets when an optical attenuation factor attenuated 
with a heating means by light from the light source is 50% or less, and a rate of a photolysis of reactant gas 
in a reaction chamber hardly falls. 

[0011] as the reactant gas applied to photolysis equipment of this invention — PH3 except — SF6, SiH4 t 
and WF6 etc. — although it can mention, it is applicable to CI2, 02, HCI, etc. A resultant which 
photodissociates these reactant gas or these mixed gas, and is generated is applicable to CVD, etching, 
and doping. 
[0012] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the cross 
section showing the photolysis equipment concerning one example of this invention. This photolysis 
equipment has the container 1 1 with which the reaction chamber 1 was formed in the interior, and a gas 
inlet 2 and the gas derivation opening 7 are formed in this container 11, respectively. In drawing 1 , 
although these gas inlets 2 and the gas derivation opening 7 are formed in the side walls 11a and 11b with 
which a container 1 1 counters, they do not necessarily need to counter as equipment structure. Reactant 
gas is supplied from a reactant gas source of supply (un-illustrating), and is drawn into a reaction chamber 
1 through the gas supply piping 10 and a gas inlet 2. Supply and a halt of reactant gas are performed by 
closing motion of the open clausilium 3 prepared in the gas supply piping 10, and the supply flow rate of 
reactant gas is adjusted by the gas regulator 4 formed in the charging line 10. 

[0013] The light transmission aperture 5 is formed in bottom wall 11b of a container 11, and the light 
source 6 is formed in the exterior of this light transmission aperture 5. From the point that arrangement 
and immobilization of a heater are easy to prepare in bottom wall 11c of a container 11, although these 
light transmission aperture 5 and the light source 6 are desirable, they can also be prepared in 11d of 
ceilings and the side walls 1 1 a and 1 1 b of a container 1 1 . About the installation of the light transmission 
aperture 5 and the light source 6, in order to gather photolysis effectiveness, expansion-izing of an 
aperture is required. Therefore, if it thinks from the point of an equipment configuration, it will be the 
easiest to use the upper surface and the inferior surface of tongue of a container 1 1 as an installation of 
the light transmission aperture 5 and the light source 6. However, if the aperture of a side wall is expanded, 
it can install also in a side wall. In addition, in order to raise the airtightness of a container 1 1 and the light 
transmission aperture 5, the seal ring 12 is formed in the contact section of a container 11 and the light 
transmission aperture 5 over the perimeter. 

[0014] A low-pressure mercury lamp, a high-pressure mercury lamp, an excimer lamp, etc. can be used for 
the light source 6. 

[0015] With the photolysis equipment of this example, the heater 8 which consists of a nichrome wire or a 
sheath heater is formed near the reaction chamber 1 inside of the light transmission aperture 5, and this 
heater 8 is connected to the power supply for heaters (un-illustrating) by electric wiring 13. In addition, in 
order to insulate electric wiring 13 and a container 11, the insulator 9 for an insulation is formed in side 
wall 1 1 b of a container 11. 

[0016] this heater 8 — the light transmission aperture 5 — while heating the whole surface to a uniform 
temperature mostly, the thing of the light transmission aperture 5 for which a nichrome wire is formed the 
shape of a mesh, the letter of meandering, a swirl, in the shape of a ctenidium, etc., and the light from the 
light source 6 constitutes it so that it can penetrate from the whole surface to homogeneity mostly is 
desirable. Although a certain amount of light will be interrupted at a heater 8 when a heater 8 is formed 
near the light transmission aperture 5 When this invention person checks, even if the optical attenuation 
factor of the light from the light source 6 becomes 50% by forming a heater 8 Compared with immediately 
after reaction initiation of the conventional photolysis equipment with which the heater 8 is not formed in 
the light transmission aperture 5, the rate of a photolysis of reactant gas hardly changed (namely, when the 
sludge does not deposit in the light transmission aperture 5). Therefore, it sets within limits from which the 
optical attenuation factor attenuated at the heater 8 concerned by the light from the light source 6 



becomes 50% or less. F8r example, make small the gap of the nichrome wire which adjoins in the case of 
the letter heater of meandering forqpedwwitji a nichrome wire, or, in the case of the mesh-like heater 
formed with a nichrome wire, a mesh is made fine. The thing of the light transmission aperture 5 for which 
a heater 8 is formed is desirable so that the whole surface can be mostly heated to a uniform temperature. 

[0017] the photolysis equipment of such this example — using — phosphoretted hydrogen gas PH 3 
energizing at a heater 8 first, in performing a photolysis — the light transmission aperture 5 is heated. And 
a gas regulator 4 is set up so that the flow rate of phosphoretted hydrogen gas may turn into optimum 
dose, the open clausilium 3 is opened, and phosphoretted hydrogen gas is introduced into a reaction 
chamber 1 through the gas supply piping 10 and a gas inlet 2 from a reactant gas source of supply (un- 
illustrating). On the other hand, the ultraviolet radiation from this low-pressure mercury lamp 6 is irradiated . 
into a reaction chamber 1 through the light transmission aperture 5 and a heater 8 by turning on a low- 
pressure mercury lamp 6. By this ultraviolet radiation, the phosphoretted hydrogen gas introduced in the 
reaction chamber 1 causes the following photolysis. : s 

4PH3 ->P4+6H2 — P4 generated at this time although it is easy to deposit in the light transmission 
aperture 5 since vapor pressure is low, since the light transmission aperture 5 is heated at the heater 8 — 
P4 It can prevent depositing to the light transmission aperture 5. Moreover, it is P4 even if. Even if 
deposited in the light transmission aperture 5, it can be made to evaporate with the heat from a heater 8. 
Consequently, since decline in the light transmittance of the light transmission aperture 5 is prevented and 
the ultraviolet rays of predetermined strength continue being irradiated in a reaction chamber 1, the 
resultant with which the photolysis reaction advanced smoothly and was generated by this photolysis 
reaction will be continuously drawn from the gas derivation opening 7. 

[0018] Thus, the resultant drawn from the gas derivation opening 7 is supplied to equipments, such as a 
CVD system, an etching system, and a doping system, and is used for CVD, etching, doping, etc. 
[0019] In addition, in the example mentioned above, although the heater 8 was formed in the reaction 
chamber 1, when a heater 8 carries out deterioration etc. with reactant gas or a resultant, a heater 8 can 
also be formed near the reaction chamber 1 outside of the light transmission aperture 5. 
[0020] 

[Effect of the Invention] Since according to this invention a light transmission aperture is approached and 
the heating means is established as stated above, a light transmission aperture is heated and it can 
prevent that a resultant tends to deposit in the light transmission aperture by this. Moreover, even if a 
resultant deposits in the light transmission aperture, this sludge can be made to evaporate with the heat 
from a heating means. Consequently, since decline in the light transmittance of the light transmission 
aperture by deposit of a resultant is prevented and the light of predetermined strength continues being 
irradiated into a reaction chamber, the photoreaction advances smoothly and can generate the target 
resultant continuously. 
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